Bei zukünftigen präparativen Arbeiten kann dieses "Ausbleiben" der 195 The purpose of this note is to examine the quality of the molecular wavefunction of the oxygen molecule, constructed by the Nesbet-open-shell-approximation 1 and to study the electronic charge distribution around the oxygen atom by evaluating the field gradient at the site of an oxygen nucleus from the molecular wavefunctions. This quantity may be compared with the nuclear quadrupole coupling constant recently deduced by GERBER 2 from the hyperfine structure of the ESR spectrum of 16 0 17 0.
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Very accurate molecular wavefunctions which are beyond the Hartree-Fock limit are reported by SCHAEF-FER and HARRIS 3 . However, no field gradients have been evaluated by these authors. We consider it worthwhile to check the degree of accuracy in the field gradient which can be reached with simpler ab initio methods suitable for the application to larger molecules.
We started with the approximate Hartree-Fock SCF atomic orbitals obtained by WHITTEN 4 which we designate as the frozen basis set (I). It consists of three contractions of 4, 3, and 3 primitive Gaussians respectively for s-orbitals and 5 pairs of primitive Gaussians for each of the three p-orbitals of each oxygen atom. In order to study the influence of the basis on the result we first extended the frozen basis set by including a further s-type contraction of 3 Gaussians which is orthogonal to the previous ones on each oxygen atom (II: frozen + 3s). Secondly we have split the p-functions 5 into two contractions of 3 and 2 pairs (III: split p). Finally both modifications were applied at once (IV: split p + 3s). Table 1 summarizes the contribution to the electric field gradient from each occupied molecular orbital to the total electric field gradient in the principal axis Table 1 we notice several interesting features. First of all we notice that the total electronic contributions as well as the nuclear contribution are both positive, meaning that the electronic charge distribution as a whole is somewhat compressed along the 0 -O-axis. Inspecting in detail the contributions to the field gradient from each orbital we notice that the most important contributions come from the 3og-orbital, the two degenerate Jru-orbitals, and the Tig-orbital. All of them consisting to a large amount or entirely of atomic p-orbitals it is to be expected that some additional flexibility of these orbitals may improve the result. Indeed the value of the quadrupole coupling constant calculated with the "split p" basis set We thank the Swiss National Science Foundation for support of this study.
